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The most important contribution of cognitive psychology is probably the
emphasis on information processing. Learning is not simply defined in terms of
outcome but also in term of processes. As shown by Snow and Lohman (1993) the
focus on processes has important implications on Zest design. As far as multiple
choice items are concerned, it is now clear than simple response analysis has to be
complemented with information about the way these responses are generated
(Mislevy, 1993). Many testing theorists believe that thinking processes should play
a role in the representation of test constructs and that verbal protocols are very
helpful in the description of the thinking processes (Cronbach, 1971; Embretson,
Schneider & Roth, 1986; Messick, 1989).

Although the value of verbal protocols is recognized, they have been used in
only a few studies. Bloom & Broder (1950) and Kropp (1956) were among the first
researchers to use verbal protocols to understand the reasoning processes that are
involved in test tasks. These studies were then followed in the sixties by researches
made by McGuire (1963) and Connolly & Wantman (1964) who both attempted to
compare subjects' reasoning with expert reasoning.

With the work of Ericsson and Simon (1984, 1987), the elicitation and analysis
techniques became more refined and more systematic. Norris (1992) describes a
method for using verbal protocols to demonstrate how critical thinking can occur in
multiple choice tests. For Norris, the technique is integrated in the item analysis
procedure which aims at writing better test items.

In second language testing, verbal protocols collected from examinees have
also been used. Cohen (1984) reports some studies that have been done on the
strategies used by examinees on language tests: guessing, translation, word
matching... He mentions that the type of strategies is related to the students' level
and the nature of the task. Grotjahn (1986, 1987) favors a combination of
psychometric analysis and qualitative analysis in studying test-taking processes. He
recommends the thinking-aloud technique and the retrospective interview. He also
illustrates the value of this approach as a complement to the validation of a C-test
(Klein-Bradley, 1985). Feldman & Stemmer (1987) also examine the C-test by means
of thinking-aloud and retrospective data. They establish a list of strategies used on
a Ctest and propose a tentative model of the problem-solving process involved in
this type of test.

2
BEST COPY AVAILABLE



2

THE ADAPTIVE TEST

The present study is part of the validation of an adaptive test that we have
built for placement purposes in French, at the post-secondary level.' A prototype of
this test, the French CAPT, is operational. The test presently includes four parts:

1) The student reads short paragraphs (about 30 words) and answers
a comprehension question about each paragraph.
2) The student reads a situation (in L1) and selects, among four
grammatically correct statements (in L2), the most appropriate one.
3) The student fills the gap in different sentences (vocabulary and
grammar items).
4) The student hears semi-authentic dialogues (about 2 minutes) and
answers 3 questions on each dialogue.

All the questions are multiple choice and the items are stored in four different
banks - one for each part. The items in the first three parts have been calibrated with
a IRT three-parameter model (Birnbaum, 1968). For the first three parts, the model
fits fairly well in spite of some departures of the unidimensionlity assumption on the
second and third parts (Blais & Laurier, in press). However, this assumption could not
be met with the fourth part because of dimensionality problems related to the
clustering of items around dialogues. A testlet approach (Wainer & Kiely, 1987) has
then been used and each dialogue has been calibrated using a two-parameter graded-
response model (Samejima, 1978). A fifth part is under development. It will also use
the graded-response model as students will be asked to refer to a rating scale to self-
assess their speaking ability in different situations.

The administration of the French CAPT is similar to the administration of other
computerized adaptive tests (CAT) that have been developed in second language
(Larson & Madsen, 1985). A stradaptive algorithm has been programmed for the
selection of the items (Vale & Weiss, 1974). The items are selected so that they are
neither too difficult nor too easy and the ability estimation is revised after each
answer. The procedure goes on until the error of measurement is acceptable or the
maximum number of items is reached. As a result, the French CAPT is shorter than
a conventional test. Prior information from student's background or from the
preceding parts is used to select the first item at the beginning of each part. Because
of the grouping of the items on the basis of the task type, the results are reported as
a profile and as a general proficiency level with respect of 14 possible levels ranging
from Absolute Beginner to Very Advanced + .

This study follows a first one that has been conducted on the examinees'
reactions towards the French CAPT (Laurier, 1993). Prior to this first study,
comparaisons had been made between the first three parts of the French CAPT and
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a conventional paper-and-pencil version constructed with the same item banks.
Correlations were high in spite of some placement differences that seemed to be
caused by the scoring procedure number of right answers on the conventional
version VS maximum likelihood on the CAT version. !n our first study, we wanted
to kwow if there was any evidence of a method effect related to the administration
mode that could be found in students' reactions towards the test. Therefore, a
questionnaire and a retrospective discussion have been used to analyse students'
perceptions on both versions. Surprisingly, the analysis did not show any major
differences in students' perceptions on aspects such as difficulty, duration or test
anxiety. However this first study suggested that the test strategies that are currently
used on language tests do not work in the same way. As a conclusion to this first
study, we realized that it should be complemented with a verbal protocol analysis
using the thinking-aloud technique. An additional study was even more necessary
since this one was restricted to the first three parts and, therefore, there was no
information about the processes which undergo during the CAT administration of a
listening test.

This paper reports the results of the second experiment in which verbal
protocols were obtained from students of various levels with the thinking-aloud
technique while they were doing the French CAPT. The purpose is to highlight the
strategies that are used by the students at different levels on a language placement
CAT. More specifically, it aims at determining if there is any mode effect (as
described by Steinberg, Thissen & Wainer, 1990) that could influence the mental
processes and affect the validity of the test.

METHODOLOGY

This experiment has been carried out with 9 subjects, enrolled in a French
second language programme at the University of Montreal. The nine students were
of different levels, ranging from Beginner to Very Advanced. Even if all the nine
students had a good knowledge of English, for most of them, it was a second
language.

Each student has been asked to do the French CAPT, thinking aloud to describe
how they get to an answer or interpret the input. They were allowed to use either
English or French. The observer explained in detail what the subject was expected
to do. In addition to the directions, Ericsson & Simon (1987) recommend a training
session for the subjects. However, because of the nature of the task, it was not
possible to allow time for practice. The observer tried to be as discreet as possible,
keeping in mind the information that had to be collected. While doing the test,
students were asked to comment on the difficulty of the task, the different strategies
they used to answer the questions, and their comprehension of the input. At the end
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of the test, they were asked to comment on the result. The test was done by each
subject individually with no time limit. The students spent about one hour and forty-
five minutes doing the test.

The entire session was recorded on a VHS videotape. The video input was
used to record a converted VGA signal coming from the computer screen; the audio
input was used to record the observer's interventions, the dialogues coming from the
sound board through the speakers and, of course, the students' comments.

The transcripts were analysed to point out the recurring comments made by
the students in doing this computerized test. Folbwing the suggestion of Miles &
Huberman (1994), we classified the recorded data according to the most relevant
content categories.

RESULTS

The results of the classification are summarized in a table in the Appendix.
Eight major categories were established.

Difficulty : This was quite surprising. The advanced students found the test too easy
whereas, for the beginners, it was too difficult. As it is an adaptive test, this should
not happen for we expect students to find it neither difficult nor easy. Moreover, the
beginners who did the test, skipped several questions which they found too difficult
to solve. Each student was supposed to answer questions suited to their actual
proficiency level in French and it seems that the students, especially beginners, didn't
feel that way at all.

I.L.: "Can I change the level, or should I pass the level ? because this
level is too difficult for me."

It also appears that the test, which consists of four different parts, presents more
difficulties in certain parts. For most of the students, Part I was the most difficult
because of the complex vocabulary, and the multiple-choice answers were not too
obvious.

M.M.: " Part I, more difficult because if you can't understand the words,
you can't understand the paragraph."

Even for some advanced students, they were rather ambiguous.
F.R.: " les reponses se ressemblaient et j'etais pas trop sure."

The easiest part seemed to be the listening test (Part IV) and neither beginners nor
advanced students had great trouble with this part except for one student who had
problems with doing two things at the same time, namely listening and reading.
Another student also pointed out that there was no time to think because one must
listen to the dialogue, keep in mind the answers and answer straight away before
forgetting the dialogue.
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C.L.: " J'ai trouve la demiere partie la plus difficile, parce que le, to peux
pas reflechir... II faut ecouter une seule fois et puffs repondre."

Accuracy : For most of the students, the level to which they were assigned to, at the
end of the test was what they expected. For beginners and advanced students, there
were no surprise at all. However, some intermediate students were more surprised
by the individual results in the different parts than by their overall results. For
example, this student knew that she didn't score very well in the test but. was greatly
surprised when she saw that in the listening test (Part IV) she had a perfect score.

" (Part I) not surprising because vocabulary way overhead of me.
(Part Ill) my grammar, oh.... that doesn't surprise me. That (Part IV)
surprises me. I wouldn't expect to... I didn't think I do that well."

Specific strategies : We were interested in finding out the different strategies used
by the students in the four different parts when they didn't know an answer.
Real : The students refered to the general context of the paragraph to get a general
idea, even if there were words unknown to them. Thus, they tried to find a link
between the paragraph and one of the options given. Very often, they also made use
of the words they knew and tried to compare them in the answers.

D.B.: " / am taking the words I do know and I, kind of looking at the
words I don't know and looking at it in the context that it's in, and try
with the words I know to make something up..."

Sometimes, students also chose by pure intuition if they could not figure out the right
answer at all.

N.H.: " This question, kind of, bothers me, because I don't know what
it is, at all, at all, ... I'm just going to go at "d" because it's the shortest,
the simplest and the sweetest."

Beginners skipped questions which contained too many complex words, unknown to
them, because they couldn't understand anything and they felt it was of no use to
try the answers as they didn't understand the general idea of the text.
Part II : There was not much problem with this part as the text was in English and all
students understood most of it. The text presents mainly socio-linguistic situations
where they had to use their personal experience. They refered to what they use to
hear from their familiar environment, or to what they use to say if they are in similar
situations.

J.J.: " et comme ca, je cherche dans ma tete, les phrases que j'ai
entendues le plus souvent."

Part Ill For this part, the task was to find the missing word in a sentence. Most
students who didn't know the right word, chose one by the sound. If it sounded
right in the sentence, they just took it even if they didn't know the meaning of the
word

D.B.:"/ am putting each word in. O.K. I did tell you my grammar's poor,
right. So, I'm trying to listen to it, some things sound right to me, b, it
sounded good in my head."
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N.H.: " So I felt I was guessing in part III but perhaps I got it right
because I'm used to hearing it. I say it loud, to hear what it sounds
like."

Part IV : The listening test didn't present great difficulties for the students, even if the
dialogues were heard only once. Students first read the questions and the options,
then listened to the dialogue and at the end of the dialogue, answered the questions.
While listening to the dialogue, they tried to discard the most unlikely distractors. For
beginners, they listened mainly to words and tried to find them in the answers.
However, for students of all levels, if they missed an answer and didn't hear it while
listening, they used logic and tried to figure out what was right according to what
they had heard in general.

M.M.: " Now you see, I don't remember. What I can do, I can think. ...
I think it's about helping him with his work because that makes more
sense."

Length & Computerized Environment: The overall impressio.i was that the
computerized test was not long and some even found it quite short. As for the
computerized environment, it was surprising to find that some advanced students had
some problems with the keyboard, whereas the rest of the subjects seemed to be
quite at ease with a computer. Some even said that they did not feel any kind of
stress and were quite relaxed while doing the test. Only one advanced student
pointed out that she would have preferred a conventional paper-and-pencil test to a
computerized one.

C.L.: " Je peux pas penser. Je trouve que c'est difficile quand c'est sur
ordinateur. Je me sens plus a l'aise si c'est sur une feuille."

Backtracking : Another important element was to find out if students go back to the
text or answers when they are doing a test. All students had a tendency to go back
to reading again the text when it was not clear at the first reading, or to check an
answer. Many students mentionned that it was not possible to review their answers
once they were given. However, few students were interested in going over their
answers at the end of the test.

Test strategies : One common element was present in all the examinees' recorded
data. All students, regardless of their level, used their mother-tongue to help them
to answer questions. Translation in the student's mother-tongue was a recurring
strategy and even for some students, grammatical rules in their mother-tongue were
used as a support because they were similar to those in French. Students' mother-
tongue seems to be an important source on which second language learners rely; they
feel that it is of great help to them.

C.L.: " Normalement, je pense en suedois, c'est la meme chose."
M.M.: " I try to translate and according to that, compare with the text
in English. This is easier because I have access too English, I can
understand 100% the meaning of the paragraph."
I.L.: " / translate in my native language, to Russian, I translate to
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Russian... yes. It's too difficult for me to think in French, so I translate
in Russian."

Another strategy was to use their own knowledge of French grammar or oral French,
that is words or idiomatic phrases that they heard before or used to hear quite often
in conversation and which sounded good to them. This is quite effective for students
succeed in finding the right answer.

Instructions : For this test, all instructions are given on computer and we were
interested in finding out if students had problems with them. It seems that the
instructions are clear and direct and students didn't encounter difficulties while
reading them. However, we have to point out that all students read attentively the
instructions at the beginning of the four main parts, but afterwards, they forgot about
the instructions given before each item for it was just a repetition.

N.K.: " I'm skipping the red now. I figure it's the instructions, it says the
same thing every time."
F.R.: " Oh, non! je les lis jamais. Je les lis pas car it dit toujours la meme
chose."

DISCUSSION

An interesting aspect that is observed is the perception of the difficulty. The
students' comments illustrate the importance in CAT of the distinction between a
subjective difficulty and objective difficulty (Prestwood & Weiss, 1977). Subjective
difficulty is related to the cognitive charge of the task and the importance of
perceived weaknesses in doing the task whereas objective difficulty is a statistical
result from the calibration procedure.

This distinction explains why students generally say that Part I (paragraph
reading) is perceived as being much more difficult than Part IV (listening
comprehension) even though the comprehension questions are not objectively more
difficult. It seems that Part I is more cognitively demanding. One major factor that
seems to contribute to the subjective difficulty is the vocabulary. The complexity of
the task is related to the knowledge of lexical elements. Beginners who have a very
limited vocabulary tend to believe that a task is more difficult than what the objective
difficulty index may suggest when they are faced with new words.

In conjunction with the distinction between objective and subjective difficulty,
we were surprised to find that students do not seem to realize the adaptiveness of
the test. There were almost no comment regarding the selection of the items
according to the level of ability. This suggests that the psychological advantage of
adaptive testing that prevents frustration because of items that are supposed to be
neither too difficult nor too easy has been overemphasized.

The analysis of the protocols confirmed the finding in our first study about
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guessing. Even at the beginner's level, students do not guess whenever they are not
sure about the correct answer. A typical examinee eliminates the most unlikely
options and always finds an indication leading to the answer he/she believes to be the
right one. Translation is also a common strategy. Even though one might expect
only beginners to use this strategy, advanced students as well as beginners use
translation whenever they are not totally sure about the answer. Lord (1980) was
certainly right when he labelled the 3rd parameter "pseudo-guessing". Although the
use of this parameter with multiple-choice questions improves the model fit, it is not
clear at all what this parameter really represents.

Verbal protocols are also a valuable source of information in determining the
mental processes that are actually going on during the execution of a test task. We
were particularly interested in knowing what were the processes put into play during
the listening comprehension part. Since listening abilities are difficult to observe, one
may believe that well-formulated multiple-choice questions provide a good measure
of comprehension. Distractors should correspond to real hypotheses on a passage
interpretation. Therefore, a good test task is a problem-solving procedure that
consists in determining the most probable interpretation. Verbal protocols analysis
should provide evidence that this procedure is actually taking place. As far as Part
IV of French CAPT is concerned, we found that the students first read the options
and then used to discard the distractors while listening to the dialogue. As predicted,
retrieving simple information seems to be a simpler task than inferencing.

We were mainly interested in finding if there was a method effect related to the
presentation mode. The verbal protocols in this study prove that there was no major
effect due to the computerized administration. Students were not more anxious
because of the computer. Only two had minor problems with the keyboard. The
directions were generally well understood. The only comment that could indicate
some effect of the presentation mode regards the possibility of going back to the
previous questions in order to use clues for other questions. Some students have
mentioned that this was not possible but said that they would nct have used this
possibility anyway. In fact, this is an asset from a psychometric point of view
because it ensures that the local independence assumption is met.

In conclusion, the use of verbal protocols has been very useful in the validation
of the French CAPT. It has shown that there is no effect due to the presentation
mode and that the mental processes going on were those that we were interested in.
One could certainly wonder if the thinking aloud technique changes the nature of the
task. Even though Norris (1990) has shown that this is not thecase for a test of
critical thinking based on multiple-choice questions, one could suspect that
verbalization is a heuristic strategy that facilitates the response to language tasks.
This could be the reason why some intermediate students were placed at a higher
level than what they had expected: thinking-aloud helped them to find the right
answer. In spite of this limitation, we believe that verbal protocols should be included
in the validation of any language test.
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